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LG.Philips boosts Manufacturing 
with new TFT-LCD plant 
Following the opening of the 
world’s first fifth-generation 
thin-film transistor liquid crystal 
display WLCD) manufactur- 
ing factory last month (the P4 
factory), LG.Philips LCD has 
announced plans to further 
expand its fifth-generation* 
(above 1 .O meters per side of 
substrate glass) manufacturing 
capacity-known as P5. 
The company plans to invest 
over $1 billion to expand its lat- 
est state-of-the-art facility, with 
production beginning in the 
first half of the 2003. P5 will 
use even larger glass substrates 
(1100 x 1250 mm) than those 
used originally in P4(1000 x 
1200 mm)having both will 
enable a more comprehensive 
line-up of large-panel LCD offer- 
ings and a complete product 
portfolio. P5 will begin its first 
phase ramp-up by producing 
30K sheets per month, and is 
expected to reach full produc- 
tion capacity of up to 60~ 
sheets per month by the end 
of 2003. Combined with the 
6OK sheets per month total 
production capacity from P4, 
LG.Philips LCD will be produc- 
ing some 120K sheets per 
month of ftih-generation glass 
by the end of 2003. making it 
the largest supplier ofTFT 
LCDs. 
According to iSuppli/Stanford 
Resources (San Jose, Calif.), larg- 
er screen sizes above lO-inches 
for monitors andTVs will be a 
major factor in the 
supply/demand balance over 
the next few years. LCDs for 
desktop monitors and large size 
TVs are forecasted to grow 
from 30.9 million units in 2002 
to 104.9 million units in 2006 
(a CAGR of 36 percent). 
Shipments of TIT-LCD panels 
larger than 16 inches for moni- 
tors and TVs are expected to 
grow even faster, at a CAGR of 
46 percent during this period. 
LG.Philips LCD is committed to 
supporting larger screen sizes 
for both monitors and TVs. 
Commenting on the 
announcement, Paul Semenza, 
executive vice president of 
iSuppli/Stanford Resources, 
said that LG.Philips LCD has 
hew the leading TFTLCD 
module supplier for monitors 
since 2000: “LG.Philips LCD’s 
ramp-up of the world’s first 
fifth-generation factory last 
month will give the company 
the largest TFT-LCD output 
capacity in the third quarter 
of 2002, and enable it to main- 
tain its focus on large monitor 
and TV panels. Our expansion 
efforts will further position us 
as the large screen TFT-LCD 
leader and enable us to meet 
customer demands for a full 
line-up of displays in all sizes 
ranging from 15-inch to over 
30-inch wide screens for pre- 
mium monitor arid TV usage,” 
added Bruce Berkoff, 
LG.Philips LCD’s executive 
vice president of marketing. 
“Furthermore, our timely 
investment with P5 reinforces 
LG.Philips LCD’s ongoing com- 
mitment to drive the industry 
by setting standards and con- 
tinuously pushing the technol- 
ogy envelope.” 
LED patents 
spat resolved 
A patent dispute between 
Osram Opto Semiconductors 
GmbH and Nichia Corporation 
has been resolved with the 
signing of a patent cross 
licence agreement over the 
rights to GaN / InGaN based 
opto-semiconductors. 
The dispute started over own- 
ership the basic technology for 
the industrial manufacture of 
light emitting diodes and lasers 
made from GaN / InGaN based 
semiconductors and the use of 
phosphor converters to gener- 
ate white light. 
Uncertainty 
“We are sure that both partners 
will profit from this agreement 
as the patent dispute had 
brought an air of uncertainty to 
the market”, said Dr. Riidiger 
Mtier, CEO of Osram Opto 
Semiconductors. 
“‘We have built up a very strong 
position in the white LED 
business over the years and 
have a good deal of intellectual 
property at our disposal”, added 
Miiller. 
Universal Display demos OLED Technologies 
Universal Display Corporation 
demonstrated a full-color, 
active-matrix OLED cell 
phone prototype produced by 
Samsung SD1 using the 
Company’s proprietary phos- 
phorescent OLED (PHOLED) 
technology at its annual meet- 
ing in Philadelphia.The cell 
phone features a bright, 
power-efficient, 2.2-inch dis- 
play screen.The Company’s 
proprietary PHOLED materials, 
are currently being offered in 
evaluation kits and manufac- 
tured by its materials partner, 
PPG Industries.The company 
also has a conceptual proto- 
type of its ‘Universal 
Communication Device’ using 
a roll-up flexible 
OLED (FOLED) display tech- 
nology. The Company also 
demonstrated OLEDs made 
with its proprietary advanced 
Samsung’s prototype phone uses a 
2.2 inch PHOLEO display 
OLED production technology 
known as Organic Vapor Phase 
Deposition (OVPD).The 
equipment is manufactured by 
Aixtron AG under exclusive 
license from UDC, and the first 
system has been installed in 
UDC’s pilot line facility in 
Ewing, NJ. 
The Company’s PHOLED, 
FOLED, and transparent 
OLED (TOLED) technologies 
were also exhibited in an 
array of multi-color video 
OLED displays, a highly effi- 
cient white demonstrator, 
and as a full-color backlight 
with a color-sequential light 
shutter for microdisplay 
applications. 
“Our company has made 
great strides in the develop- 
ment and commercialisation 
of our innovative OLED tech- 
nologies over the past year,” 
said Steven Abramson, 
President and Chief Operating 
Officer. “The advances by 
Universal Display, in concert 
with our partners, are rapidly 
progressing towards making 
OLEDs the technology-of- 
choice for the next generation 
of flat panel displays and light- 
ing products.” 
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Technology: Optoelectronics 
New surface mount LEDs from Bivar 
BivarOpto, the Optoelectronics 
Division of Bivar, has intro- 
duced its new Pix-Tek 
Surface Mount LEDs, 
featuring uniquely shaped 
pixel lenses, providing a 
wider viewing angle in a 
discrete surface mount 
configuration. 
The new LEDs feature a 
patented technology that 
offers all the advantages of 
through-hole discrete indica- 
tors without the compromises 
typically associated with sur- 
face mounting. Providing 
increased space and labour 
saving economies over 
traditional through-hole 
mounting, the pixel design 
incorporates standard through- 
hole geometry that narrows 
the radiation patterns and 
eliminates light loss. 
High density 
Pix-Tek LEDs are aimed at 
moving 
message signs, general 
indication and backlighting 
or any application where a 
5 mm LED would be desirable, 
while offering unique high- 
density, high visibility, SMT 
display. 
The 5mm square and 5mm 
round packages feature dis- 
tinctly different directive 
characteristics and 50 degree 
Super Nux Make ultra bright LED modules can be fitted tight/y together to create a grid-type solid co/our display 
and 25 degree viewing 
angles respectively.The 
new LEDs are available in 
a wide range of colours 
(wavelengths from 400nm to 
660 nm) including BivarOpto’s 
new RGB, White and 
Ultraviolet. 
“BivarOpto is proud to offer 
this industry-first - there is 
truly nothing like it on the 
market,” said Anthony Vilgiate, 
Bivar Vice President Strategic 
Business Development. 
“Designers will appreciate a 
surface mount LED that has all 
of the features and benefits of 
a through-hole discrete, with- 
out any of the drawbacks nor- 
mally faced with through-hole 
mounting.” 
Immediately available 
from stock in 800 pieces 
per reel, typical pricing in 
production quantities for 
standard colours is $86 per 
thousand. 
Ultra-bright 
BivarOpto has also introduced 
the new Super Flux Mako LED 
series of ultra bright LED 
modules which can be fitted 
tightly together to create a 
grid-type solid color display. 
The module design also 
permits light distribution to fill 
the complete square area, 
providing a uniform pattern of 
light without gaps, while 
simultaneously reducing the 
number of LEDs that are 
fix-Tek LEDs are aimed at moving message signs, general indication and backlighting 
typically required when using 
conventional LEDs. 
Incorporating an integrated 
heatsink that allows for high 
current capabilities, the Mako 
Series features a continuous 
forward current of 5OmA and 
average forward current of 
3OmA at 2.4 - 4.6 VE 
The new LEDs are primarily 
intended for outdoor applica- 
tions including traffic signs, 
sports stadium scoreboards, 
moving messages and other 
large outdoor applications 
where uniform, high intensity 
light is required. 
Rigid 0.200 (5.08 mm) “grid- 
spaced” PCB pins with integral 
standoffs allow insertion into 
industry-standard through-hole 
circuitry. 
Small footprint 
The devices feature a small 
footprint of 7.62 mm square, 
wavelengths from 465nm to 
63Onm, and a wide 60 degree 
viewing angle.The new LEDs 
are available in high intensity 
Blue,Aqua, GreenAmber, and 
Red (InGaN or AlGalnP), and 
appear water-clear when off. 
Available now, typical pricing 
in production quantities is 
$0.65 each. 
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Ultra-bright LEDs hit 
20,OOOmcd 
Vishay Intertechnology has 
launched a new series of high 
brightness LEDs suitable for 
replacing incandescent lamps 
in automotive and outdoor dis- 
play applications. Offered in 
red, blue, yellow, and true green 
versions, LEDs in the Vishay 
Telefunken TLC series offer 
luminous intensity as high as 
20,000 mcd, using ultra-bright 
AllnGaP for red and yellow and 
InGaN for blue and true green. 
The devices come in either 8” 
(TLC58xx) or 18” (TLC.Slxx) 
emission angles.The 8” LEDs 
combine the levels of light out- 
put from 2,000 mcd (blue) to 
20,000 mcd (red), while the 
range for the 18” LEDs is 1,500 
mcd to 11,000 med. 
dc forward current of 50 mA true green LEDs.A luminous 
for red and yellow and 30 mA intensity ratio of 2.0 or less in ’ 
for blue and true green devices. each packing unit ensures even 
To ensure reliable operation in lighting. 
outdoor and automotive envi- 
ronments, ESD protection is Samples and production 
2000 V, and maximum junction quantities of the new, ultra- 
temperature is 125”C, for the bright TLC LEDs are available 
red and yellow LEDs; the com- now, with lead times of four 
parable specifications are 1000 to eight weeks for larger 
V and 100°C for the blue and orders. 
The new !&hay Telefunken TLC LEDs offer 
luminous intensities as high as 20,000 med. 
The TLC series features an 
untinted, non-diffused lens with 
a diameter of 5 mm. Reverse 
voltage for all devices in the 
series is 5 V, with a maximum 
X2 aims to cut 
optics costs 
X2 is a new multi-source agree- 
ment (MSA) initially supported 
by eight networking compo- 
nent suppliers - Agere, JDS 
Uniphase, Opnext,Tyco, 
Aglient, Mitsubishi, Optillon 
and NEC, with more companies 
expected to sign up in the 
coming months. 
X2 defines a smaller form-fac- 
tor 10 Gb/s pluggable fibre 
optic transceiver optimised for 
802.3ae Ethernet,ANSI/lTUT 
OC192/STM- 64 SONET/SDH 
interfaces, ITUT G.709, OIF 
0C192 VSR, INCITS/ANSI 
1OGFC (10 Gigabit Fibre 
Channel) and other 10 Gigabit 
applications. The initiative is 
initially concentrating on 
optical links of up to 10 
kilometres and is suitable for 
Ethernet, Fibre Channel and 
telecom switches and standard 
PC1 - based server and storage 
connections, where a “half size” 
XENPAK optical transceiver is 
desired. 
X2 is physically smaller than 
XENPAK but maintains the 
same electrical I/O specifica- 
tion defined by the XENPAK 
MSA and continues to provide 
good thermal performance and 
electromagnetic shielding.The 
X2 optical platform has been 
designed so that the heat sink 
and front bezel can be easily 
adapted to the different needs 
of the key 10 Gb markets. X2 
can be mounted on the front 
panel, mid board, or on a con- 
ventional PC1 card. X2’s 
flexibility to address a wide 
range of high-bandwidth appli- 
cations is expected to drive 
higher volumes on this one 
platform, resulting in lower 
cost optics. 
X2 is electrically compatible 
with the XENPAK MSA and 
uses the same Tyco Electronics- 
designed, 70-pin electrical con- 
nector as XENPAK supporting 
four wire XAUI (lOgigabit 
attachment unit interface). X2 
also will support the upcoming 
OIF SFI4_P2 interfaces and 
serial electrical interfaces as 
they emerge. 
Spectrolab 
debuts 
new 
photo- 
detector 
A new high-performance pho- 
todetector for fiber-optic 
telecommunication systems is 
commercially available from 
Spectrolab, a subsidiary of 
Boeing 
The 10 Gb/s PIN InGaAs pho- 
todetector is designed for use 
both in long- haul transport 
and metropolitan telecommu- 
nications receiver systems car- 
rying high-speed voice and 
data/Internet trafficThe 
detector is competitively 
priced and offers higher per- 
formance other products avail- 
able in the marketplace, says 
the company. 
“To achieve the high speed 
of 10 Gb/s, other manufactur- 
ers reduce the thickness of 
the InGaAs layer, and this 
compromises the compo- 
nent’s efficiency in 
converting light to electrical 
current,” said Dr. Nasser 
Karam, Spectrolab vice 
president for Optoelectronic 
Products. “Spectrolab is 
able to achieve high speed 
without compromising 
quantum efficiency. We also 
offer two unique designs to 
address customers’ different 
preferences for easy fiber 
alignment. 
“The product is now available 
in production quantities, and 
custom designs are available 
upon request,” Dr. Karam 
added. “And because we are a 
full-service foundry, we can 
grow the material, process the 
wafer, package the device and 
test it using the most rigorous 
quality standards.” 
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Covion agrees advanced 
materials MOU with Taiwan 
Covion has signed a memoran- 
dum of understanding (MOU) 
for co-operation in organic 
semiconductor materials with 
Taiwan’s Industrial Technology 
Research Institute (ITRI). 
Frankfurt-based Covion Organic 
Semiconductors GmbH - an 
Avecia company - is a recog- 
nised technology leader in high 
performance advanced materi- 
als for displays and other 
electronics applications. ITRI is 
Taiwan’s leading institute for 
applied research and commer- 
cialisation of new technology. 
The agreement covers future 
R&D project development and 
co-operation in chemical engi- 
neering, innovative materials 
and opto-electronic devices 
with ITRl divisions and centres 
inTaiwan. Optoelectronics is a 
major focus of ITRl activity. 
Witnessed by the Republic of 
China’s Minister of Economic 
Affairs, Dr.Y F Lin, the agree- 
ment was signed in Berlin by 
Covion Managing Director Dr. 
Hermann Schenk. 
“This is an important milestone 
in co-operation between the 
advanced materials industry in 
Germany and the electronics 
innovation and production 
industry in Taiwan”, said Dr. 
Finisar / Sumitomo ink 
new licence agreement 
Gigabit fiber optic specialist 
Finisar Corporation and 
Sumitomo Electric 
Industries(SE1) have signed a 
cross-licensing agreement cov- 
ering intellectual properties in 
fiber optic transceivers that 
both companies ownThe 
agreement includes several 
issued or pending Finisar 
patents that apply to Small 
Form Factor Pluggable (SFP) 
transceiver modules, which are 
designed for high-speed com- 
munication applications of up 
to OC-48 speeds.The small size 
of the SFP allows designers to 
fit twice the number of mod- 
ules in the same circuit board 
space. An additional peripheral 
interface controller provides 
digital diagnostics functions for 
remote monitoring, in addition 
to the built-in Serial ID informa- 
tion.These “smart” diagnostics 
and monitoring functions are 
being standardized by the SFF 
Committee under document 
SFF-8472, and provide calibrat- 
ed, absolute real time measure- 
ments of the laser bias current, 
the transmitted optical power, 
the received optical power, and 
the internal transceiver temper- 
ature and supply voltage.They 
allow datacom and telecommu- 
nication companies to imple- 
ment reliable performance 
Coherent signs ISMT deal 
Coherent has won a multi-year 
contract from International 
Sematech OSMT) for lasers used 
in the development of 
advanced photomasks.The 
multi-year agreement is targeted 
towards the development of 
laser systems at wavelengths 
below 2OOnm, which will be 
required to fabricate advanced 
photomasks for sub-70nm tech- 
nology nodes. 
John Ambroseo, Coherent’s 
COO and CEO-Elect, said, 
“Coherent is pleased to enter 
into this agreement with ISMT, 
as part of our ongoing commit- 
ment to meeting the demands 
monitoring in a very accurate 
and cost-effective way.The 
Finisar patents licensed to 
Sumitomo cover this digital 
diagnostics technology, as well 
as a sliding SFP module latching 
mechanism. 
“In the need to meet rapidly 
growing demand for more func- 
tions in the smaller form factor, 
SFP is a key technology for 
equipment suppliers,” explains 
SEI’s Director and General 
Manager of Photo-Electron 
Products Division, Shuzo 
Suzuki. “The agreement allows 
us both to rapidly expand our 
offerings to better meet the 
needs of our customers.” 
of the semiconductor capital 
equipment industry in both 
current and future generations 
of laser based tools.” 
Kurt R. Kimmel, Mask Strategy 
program manager for ISMT, 
added: “Photomask cost and 
cycle time are acute issues for 
the advanced microelectronics 
Schenk. ITRI especially 
through its Western Europe 
office in Berlin - and Covion 
have been working closely 
towards the agreement since 
mid-200 1. Covion claims to be 
the only company offering both 
small molecule and polymer 
light emitting materials on a 
commercial scale for flat panel 
display and opto-electronic 
applications. 
In return for the digital diagnos- 
tics technology, SE1 granted 
Finisar access to several of 
Sumitomo’s leading patents in 
the optical transceiver field. 
“We are very pleased to be able 
to provide our customers with 
a more comprehensive range of 
options in optical transceiver 
modules,” said Dick Woodrow, 
Vice President of Sales and 
Marketing at Finisar. “This 
agreement leverages both com- 
panies’ strengths in order to 
satisfy the increasing market 
demand for this type of tech- 
nology,” he added. 
Specific terms of the agreement 
were not disclosed. 
manufacturersThe develop- 
ment of a critical laser light 
source will be an enabling 
component for multiple equip- 
ment applications in the pro- 
duction of advanced pho- 
tomasks, from pattern genera- 
tion to defect inspection and 
metrology.” 
. m I~I-VSRMEWTHEADVAU~~O~EWIICC)NDUC‘I~RMA~AII~EVOL~~-NO~-AUGUST~~~ 
At the IWN (International 
Workshop on Nitrides) confer- 
ence in Aachen, Germany, last 
month, researchers from the 
RWTH Aachen, Stepanov 
Institute of Physics, Minsk and 
Aixtron presented the first opti- 
cally pumped blue laser chip 
based on InGaN/GaN using a 
Silicon wafer substrate.The 
InGaN/GaN on Si substrate 
laser operates in the blue por- 
tion of the spectrum at 447nm, 
has a maximum operating tem- 
perature of 420K, a low thresh- 
old to achieve lasing at 
270kW/cm2 and an output 
power of SW, performance 
close to the technology of 
lasers grown on much more 
expensive sapphire and Sic 
substrates. 
This performance follows the 
results of achieved earlier this 
year such at the Research 
Center Juelich,Aachen 
University of Technology and 
the University of Magdeburg, 
where various GaN compound 
semiconductors were grown 
successfully on wafers made of 
Si rather than the usual expen- 
sive Sic or sapphire.The device 
was built using Aixtron’s 
InGaN/GaN on Si technology for blue lasers 
MOCVD technology for 
Nitrides. 
Aixtron says the results mean 
customers will be able to pro- 
duce high performance micro- 
electronics and photonics - 
HBTs, HEMTs, blue/green 
LEDs, and blue lasers - in a 
more cost-effective and flexi- 
ble manner. Silicon wafers 
have the advantage of being 
up to ten times cheaper than 
SIC or sapphire wafers, and are 
also available in much larger 
diameters up to 300mm. Like 
Sic wafers, they offer high lev- 
els of thermal conductivity - 
particularly important for high 
performance electronics 
without the insulating proper- 
ties of sapphire wafers which 
can be problematic in some 
applications. 
The demonstration showed the 
potential for substantial cost 
reductions using the cheaper 
substrate, particularly for LEDs, 
lighting and telecommunica- 
tions based on GaN. Professor 
A. Krost from Magdeburg 
University was due to give fur- 
ther details of the new technol- 
ogy in an invited talk at IWN as 
we went to press. 
Novellus debuts new 
Surface Preparation Tools for 300mm 
Novellus has introduced a pair 
of 300mm surface preparation 
tools - the Gamma 2 130 pho- 
toresist removal system and the 
Sierra advanced dry clean sys 
tern. 300mm fabs, have up to 30 
process steps that require pho- 
toresist and residue removal. 
Approximately half of these are 
front-end processesThe remain- 
der are back-end-of-line (BEOL) 
steps that increasingly incorpo- 
rate copper dualdamascene 
technology for advanced inter- 
connects. With so many process 
steps requiring surface prepara- 
tion, the capital equipment used 
for this operation must deliver 
low cost of ownership, high net 
throughput and reliability, as 
well as extendibility to multiple 
device generations. 
“Changes in semiconductor 
manufacturing have created two 
distinct types of surface prepa- 
ration applications to satisfy 
both front-end and back-end 
process needs,” said Asuri 
Raghavan, executive vice presi- 
dent of Novellus’ Surface 
Integrity Group. “Each of these 
new 300mm systems from 
Novellus has been designed to 
meet one of those specific 
needs.The Gamma 2130 
addresses the high productivity, 
low cost requirements of front- 
end-of-line (FEOL) applications, 
while the highly configurable 
design of Sierra makes it well- 
suited for critical BEOL cleans. 
This dual-platform surface 
preparation approach follows 
the Novellus strategy of deliver- 
ing the optimal level of technol- 
ogy required for a particular 
application at the highest level 
of capital productivity possible.” 
The Gamma 2 130 system is 
designed for FEOL photoresist 
strip, where high productivity 
and low Co0 arc prime consid- 
erations Featuring a 
MultiStation Sequential 
Processing (MSSP) architecture 
that incorporates six stations 
within a single process cham- 
ber, the Gamma 2 130 can 
remove both the low-dose and 
the more challenging high-dose 
implanted photoresist at a 30 
percent higher throughput rate 
than its nearest competitor. By 
virtue of its very simple design, 
the high productivity and high 
reliability of Gamma contribute 
to a Co0 that is as much as 25 
percent lower than that of com- 
peting tools.The system is the 
first robust, production-worthy 
300mm FEOL strip system avail- 
able on today’s market, says the 
company. 
Post-etch 
Sierra is a dry-clean system 
with photoresist and residue 
removal capabilities for the 
more advanced post-etch BEOL 
applicationsAs semiconductor 
manufacturing migrates to cop 
per metallization and low-k 
dielectrics, traditional surface 
preparation approaches 
become increasingly problemat- 
ic. Conventional strip and wet- 
clean processes applied to low- 
k dielectric films can lead to 
critical dimension (CD) 
changes in the line or via, as 
well as shifts in the effective k- 
value of the film. The Sierra sys- 
tem is designed to address 
these new and intricate clean- 
ing problemsThe tool incorpo- 
rates a dual-plasma source that 
delivers the process and opera- 
tional flexibility required to 
perform advanced cleans on a 
variety of low-k dielectric mate- 
rials without damaging these 
underlying exposed films. Using 
the earlier 2OOmm PEP IRIDIA 
technology used by integrated 
circuit manufacturers for sub 
180nm devices, Sierra is 
extendible to the 65nm node. 
The tool yields 25 percent high- 
er capital productivity and 25 
percent lower Co0 than com- 
peting dry-clean systems, claims 
Novellus. 
The Gamma 2130 and the 
Sierra are in qualification or 
pilot production at several logic 
and DRAM semiconductor man- 
ufacturer and volume ship- 
ments are expected to com- 
mence in the third quarter of 
2002. 
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